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Dehydrated Pellets for Fattening Steers
T. Wayne White 1
Gulf ryegrass and Sudangrass grow well in southwest Louisiana. They
respond favorably to nitrogen fertilizer, producing high yields with in-
creased crude protein content when thus fertilized. Both of these grasses
are seasonal and therefore do not permit maximum pasture utilization.
Gains on Sudangrass pasture have not been satisfactory for finishing
steers at the Rice Experiment Station. It is desirable to utilize forage to
the maximum extent in fattening rations since southwest Louisiana is a
feed-grain deficient area. It appeared desirable to compare ryegrass and
Sudangrass pellets as 40, 60, and 80% of the ration, to a 40% rice straw
ration and to ryegrass grazing.
REVIEW OF LITERATURE
Pelleting is an accepted method of increasing animal performance on
high roughage rations. Oklahoma workers fed unpelleted rations contain-
ing 65, 50, 35, and 20% roughage to Hereford calves and reported average
daily gains of 1.72, 1.71, 1.53, and 1.61 pounds (Pope et al, 1957) and
2.18, 2.19, 2.12, and 2.12 pounds (McCroskey et al, 1958). The roughage
in each ration consisted of equal parts of chopped alfalfa hay and cotton-
seed hulls. The estimated slaughter grade was High Good to Low
Choice. McCroskey et al. (1961) in two trials fed steers pelleted and
unpelleted rations that had 1:4 and 4:1 concentrate:roughage ratios.
The roughage consisted of equal parts of cottonseed hulls and chopped
alfalfa hay. Steers gained 2.28 pounds per head per day when receiving
the 1:4 pelleted ration, as compared with 1.86 pounds when they re-
ceived the 1:4 unpelleted rations. Average daily gains by steers fed the
1:4 pelleted ration were comparable to gains by steers fed the 4:1 ration
in the first trial and were only .17 pound less in the second trial. Carcass
grades of cattle on the 4:1 ration were higher than those on the 1:4
ration. Carcass grades were similar (Good) for cattle fed pelleted or un-
pelleted 1:4 rations. McCroskey et al. (1960), in a station report, sug-
gested that the response to pelleting was due to increased feed efficiency.
Average daily gains of 1.89, 2.14, 2.14, and 1.96 with feed conversions
of 12.13, 11.22, 11.07, and 10.63 pounds were observed when the 1:4
concentrate: roughage ration was fed as meal, reground pellets, pellets,
and limited pellets, respectively. Comparison of the meal and reground
pellet data suggests that changes occurred during the pelleting process.
Weir et al. (1959) reported average daily gains of 2.22, 2.29, and
2.14 pounds when steers received 100, 70, and 40% pelleted alfalfa hay
rations, respectively. USDA carcass grades were Choice or above, except
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for the 40% group, in which there were two Good carcasses. Average
daily gain and carcass grade followed the reverse order when these ra-
tions were fed in meal form. Intake increased and efficiency decreased as
the level of alfalfa hay increased in the ration. Similar studies with
lambs were equally satisfactory.
Wallace and Hubbert (1959) reported average daily gains of 0.31
and 1.61 pounds when 365-pound calves were fed chopped or pelleted
meadow hay, respectively, as the sole ration. Wallace et al. (1961) fed
chopped, 4-inch wafered, and pelleted meadow hay to 355-pound steers
and reported daily gains of 0.37, 0.30, and 0.71 pounds on 9.9, 10.1, and
12.3 pounds of hay. Nutrient digestibility was not significantly influ-
enced by physical form, although there was a depressive trend in dry
matter, cellulose, and energy digestibilities as a result of pelleting.
Meyer et al. (1959) presented results which indicated that increased
gains by lambs fed pelleted as compared to chopped alfalfa hay were due
to increased intake of the former. A faster passage from the reticulo-
rumen seemed to be responsible for this increased feed intake. Total
digestible nutrients, metabolizable energy, and net energy content were
not significantly different for the two forms.
Hogan et al. (1966) found good-quality Coastal Bermudagrass pellets
to be equal to alfalfa meal pellets in feeding value. Brooks and assoc-
iates (1962) reported similar gains and efficiency when steers were fed
Coastal Bermudagrass pellets or grain mixture. The steers dressed and
graded lower when fed pellets. Beardsley et al. (1959) reported average
daily gains and feed efficiencies of 2.60, 8.5; 2.68, 9.1; and 2.80 and 9.3
pounds when 70:30, 55:45, and 40:60 concentrate:roughage rations,
respectively, were fed in the pelleted form to steers. The rations con-
sisted of ground ear corn, cottonseed meal, blackstrap molasses, and
Coastal Bermudagrass hay. Lindahl and Reynolds (1959) demonstrated
that pelleting or regrinding pellets did not influence the chemical com-
position or digestibility other than the ether extract fraction, which was
increased. McCormick and co-workers (1965), in an extensive feed value
study of Coastal Bermudagrass pellets, demonstrated that gains, feed
efficiency, dressing percent, and carcass grade could be increased by feed-
ing 40 to 60% concentrate with the pellets.
PROCEDURE
The chemical composition of dehydrated ryegrass pellets, Sudan-
grass pellets, and rice straw used in this study is shown in Table 1. The
pellets were purchased from a Louisiana dehydrator, and the only avail-
able information indicated that the ryegrass was cut in the late boot
stage. Ration ingredients and chemical composition are presented in
Table 2. The concentrate fed as meal was hand-mixed with the pellets
in quantities that would be consumed in one or two days. The ryegrass
pellets were softer than the Sudangrass pellets and would disintegrate
in the feed trough. The rice straw ration, prepared in one process, was
fed free-choice as meal. Dehydrated ryegrass pellets were not included
TABLE 1.—Chemical Composition of Forages




L)rv matter 89.0 93.7 88.7
Crude protein 13.1 8.1 3.7
Crude fiber 27.3 33.0 31.5
Nitrogen-free extract 36.7 44.3
or o
35.3
Ether extract 4.6 3.1 2.
1
Calcium 0.27 0.29 0.22
Phosphorus 0.32 0.21 0.11
Ash 7.3 5.2 16.1
in Trial 2 because they were not available. The same lot of dehydrated
Sudangrass pellets was used in both trials.
The ryegrass pasture was sown in early fall on a prepared seedbed,
with 60-60-30 pounds of N, P205 , and K2 0 applied per acre. During
the grazing season 60 pounds of N were applied.
Yearling steers that had previously grazed on Sudangrass pasture
during the summer were used in both Trials 1 and 2. In Trial 1, 64
Hereford steers were assigned to 16 groups of four steers. Two groups
were randomly assigned to each treatment and fed as separate groups
except those on ryegrass pasture, in which both groups grazed together.
Fifty Hereford-Brahman steers were assigned to 10 groups of five steers
in Trial 2. They were allotted and fed as in Trial 1 except without the
dehydrated ryegrass pellet treatments. The steers were slaughtered after
140 days and carcasses graded according to USDA standards.
Rumen samples were taken via stomach tube from four steers on
each ration near the end of Trial 1. The samples were processed and
analyzed for volatile fatty acids by gas chromatography according to the
procedure of Erwin et al. (1951).
Trial 3 was a digestibility study in which the 80, 60, and 40% de-
hydrated Sudangrass pellet rations used in Trials 1 and 2 and 100%
dehydrated Sudangrass pellets were compared. Five Hereford steers were
fed to a maximum consumption on each of these rations during a 21 -day
preliminary period followed by a 5-day fecal collection period. A 1%
aliquot of feces was obtained daily and composited at the end of the
trial. Feces were dried at 50° C. prior to analyzing. Analysis of feed
and feces was according to A.O.A.C. (1955) methods.
RESULTS AND DISCUSSION
Trials 1 and 2
The feedlot performance data from Trial 1 are presented in Table
3. Average daily gains and carcass grade were significantly (P<.01)
lower for the ryegrass grazed steers than for the fed steers. Steers grazing
ryegrass dressed lower (P<.01) and had lighter weight carcasses (P<.05)
than others except the 80% Sudangrass pellet fed steers. Carcass grade
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was lower (P<.05) when steers were grazed than when fed. There was
no significant difference in average daily gain of fed steers. Steers fed
40% ryegrass pellets dressed higher (P<.05) than those on other treat-
ments. Steers that were fed 80% ryegrass or Sudangrass pellets dressed
lower (P<.05) than those fed other rations. The carcasses were heavier
(P<.05) when steers were fed pellets at the 40% level than at the 80%
level. Carcasses were also heavier at the 60% level (P<.05) than for the
80% ryegrass pellets. The carcass grade was lower (P<.05) when steers
were fed 80% Sudangrass pellets than when fed 40 or 60% ryegrass or
60% Sudangrass pellets. The 60% Sudangrass pellet fed steers graded
higher (P< .05) than 80% ryegrass pellet fed steers.
The feedlot performance data from Trial 2 are presented in Table 4.
Average daily gains, carcass weight, and carcass grade were higher
(P<.05) for fed steers than for grazed steers. Steers fed 60% Sudangrass
pellets dressed lower (P<.05) than those fed 40% rice straw or 40%
Sudangrass pellet rations.
TABLE 4.—Performance of Steers Fed Dehydrated Sudangrass Pellets or Rice Straw








Level in ration, % 80 60 40 40 100
No. steers 10 10 10 10 10
No. days 140 140 140 140 140
Initial wt., lbs. 524 523 523 523 523
Daily feed, lbs.
Forage 17.0 11.9 8.6 9.0
Concentrate 4.3 7.9 12.8 13.5
Daily gain, lbs. 2.15 2.26 2.35 2.28 1.63
Dressing, % 58.0 57.2 59.1 59.0 58.0
Carcass wt., lbs. 478 505 504 498 413
Carcass grade 1 9.8 10.2 10.3 10.3 8.8
! Grades: 7 = Standard,
High Good.
8 = High Standard, 9 = Low Good, 10 - Good, 11 =
The results from Trials 1 and 2 for Sudangrass pellets, rice straw,
and grazed ryegrass were combined. Steers grazing ryegrass gained less,
graded lower, and had lighter carcasses (P<.05) than those on feed.
Gains were not significantly different among the fed treatments, although
there was a trend for gains to be higher with 40 and 60% Sudangrass
pellets than with 80% Sudangrass pellets or 40% rice straw ration. A
comparison of carcass weights showed that the 40 and 60% pellet rations
were superior to the 80% pellet ration (P<.05). Carcasses from 40%
rice straw fed steers were intermediate in weight. The carcass grade of
60% Sudangrass pellet fed steers was higher than that of 80% Sudan-
grass pellet fed steers (P<.05). Dressing percent was higher at the 40%
forage level than with any other treatment (P<.05). This probably re-
flected more fill in steers receiving more roughage.
The combined feed efficiency data of both trials are presented in
8
Table 5 for dehydrated Sudangrass pellets and rice straw. The forage
level did not significantly influence dry matter intake or efficiency in
either trial or combined trials. While there was a trend toward higher
average daily gain and feed efficiency at the 40 and 60% pellet level the
differences were not significant, suggesting that the pellets have a high
energy value. It should also be noted that the concentrate and Sudan-
grass pellets required per pound of gain were exactly reversed at the
40% (4.7 and 3.1 pounds, respectively) and 60% (3.1 and 4.7 pounds,
respectively) levels. This further suggests that the dehydrated Sudan-
grass pellets and concentrate are similar in energy value. Average daily
gain and carcass weight were similar at these pellet levels. Steers fed
these pellets at 40 and 60% of the ration made gains similar to those
reported by McCormick et al. (1965) for 30 and 60% but lower than
found by Brooks and associates (1962) for 50% Coastal Bermuda-
grass pellets. McCormick et al. (1965) reported lower gains with 90 or
100% while Brooks et al. (1962) reported higher gain with 100%
Coastal Bermudagrass pellets than reported herein for 80% pellets.
TABLE 5.—Average Efficiency of Steers Fed Dehydrated Sudangrass Pellets and Rice
Straw
(Trials 1 and 2)
Rice
Dehydrated Sudangrass pellets straw
Item 80% 60% 40% 40%
Daily gain, lbs. 2.14 2.29 2.33 2.16
Daily dry intake, lbs.
Forage 14.7 10.7 7.3 7.9
Concentrate 3.7 7.1 10.9 11.8
Dry feed per lb. gain, lbs.
Forage 6.9 4.7 3.1 3.7
Concentrate 1.7 3.1 4.7 5.5
Carcass wt., lbs. 436 463 471 458
Rumen fluid was taken near the end of Trial 1 via stomach tube.
The molar percent volatile fatty acids of the rumen fluid is shown in
Table 6. Acetate production was not significantly influenced by the
ration. Less (P<.05) propionate was produced when 40% Sudangrass
pellets were fed than with other rations except 60% Sudangrass pellets.
More (P<.01) isobutyrate was produced when steers were fed 40%
Sudangrass pellets than when rations except 40% rice straw and 80%
Sudangrass pellets were fed. More (P<.05) isobutyrate was produced
when the two latter rations were fed than when 60 or 80% ryegrass
pellets were fed. Butyrate concentration was greater with 40% Sudan-
grass pellets than with 40% ryegrass pellets (P<.05) and other rations
(P<.01). Butyrate was lower with 80% Sudangrass pellets than with
80% ryegrass pellets (P<.05), 40 or 60% ryegrass or 60% Sudangrass
pellets (P<.01).
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TABLE 6.—Molar Percent Volatile Fatty Acids in Rumen Fluid Taken via Stomach
Tube
Item
Dehy. ryegrass pellets Dehy. Sudangrass pellets
Rice
80% 60% 40% 80% 60% 40% 40%
Acetate 67.9 67.3 63.8 69.7 67.7 63.9 63.6
Propionate 15.5 15.5 15.2 14.6 14.1 11.9 17.1
Isobutyrate 0.53 0.57 0.71 0.96 0.76 1.25 0.96
Butyrate 15.0 15.9 17.2 12.0 16.0 20.0 14.5
Trial 3
Digestion coefficients for rations containing four levels of dehydrated
Sudangrass pellets are presented in Table 7. Dry matter digestibility and
total digestible nutrients (TDN) were significantly higher at the 40%
pellet level than at the 100 (P<.01) or 80% (P<.05) levels. Dry matter
digestibility was higher (P<.05) at the 60% than at the 100% level.
The similarity in TDN of the 60 and 40% Sudangrass pellet rations
further demonstrates the energy value of these pellets.
Crude protein digestibility was lower (P<.01) at the 100% level
than at any other and was lower at the 40% level (P<.05) than at the
80% level. The concentrate portion of the 80% pellet ration contained
a higher proportion of soybean meal, which may account for the higher
crude protein digestibility of the latter ration. Although crude fiber
digestibility followed the expected pattern by increasing with each in-
crease in crude fiber, the only significance (P<.01) was between the 40%
and higher levels. Nitrogen-free extract was more digestible at the 40%
level than at the 100, 80 (P<.01), or 60% levels (P<.05). Nitrogen-free
extract digestibility was higher at the 60% level than at the 100 (P<.01)
or 80% (P<.05) levels. Ether extract digestibility was not influenced
by pellet level.
TABLE 7.—Digestion Coefficients of Rations Containing Four Levels of Dehydrated
Sudangrass Pellets
Dehydrated Sudangrass pellets
Item 100% 80% 60% 40%
Dry matter 59.4 61.2 63.6 65.7
Crude protein 52.5 63.0 60.2 58.1
Ether extract 81.2 79.4 79.5 79.8
Crude fiber 59.4 57.7 52.7 42.2
Nitrogen-free extract 59.9 62.3 68.8 73.9
Total digestible nutrients 61.0 61.6 64.0 66.8
10
SUMMARY
Average daily gains and carcass grades were higher when steers were
fed rations containing 80, 60, and 40% dehydrated ryegrass or Sudan-
grass pellets or 40% rice straw than when steers grazed ryegrass. Average
daily gains by the fed steers were not significantly influenced by the
rations; however, carcass weight was higher at the 40 and 60% than at
the 80% Sudangrass pellet level. The level of Sudangrass pellets did not
significantly influence intake or efficiency. Concentrate and Sudangrass
pellets per pound of gain were exactly reversed at the 40% (4.7 and
3.1 pounds, respectively) and 60% (3.1 and 4.7 pounds, respectively)
levels. Gains and carcass weights were similar at these pellet levels. The
similarity in TDN of the 60 and 40% Sudangrass pellet rations also
demonstrates the energy value of these pellets. Volatile fatty acid data
are presented.
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